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~eheraI ClIomnmnirations ClIommission

BEFORE THE

In the Matter of

Amendment to the
Commission's Rules Regarding
a Plan for Sharing the Costs of
Microwave Relocation

WASHINGTON, D.C 20554

)
)
)
)
)
)

COMMENTS

DOCKET FILE COpy ORIGINAl

Pursuant to Section 1.415 of the Commission's Rules,l the Fixed Point-to-Point

Communications Section, Network Equipment Division of the Telecommunications Industry

Association ("TIA"),2 hereby comments on the above-captioned Notice of Proposed Rule

Making ("NPRM"). In the NPRM, the Commission proposes a plan for microwave facility

relocation cost sharing to facilitate clearance for the 2 GHz band for Broadband personal

communications services ("PCS").3

THE NPRM IS IN THE PUBLIC INTEREST

This proceeding hopefully will provide the framework for PCS service providers and

incumbent 2 GHz fixed point-to-point microwave service ("FS") licensees to accommodate their

147 C.F.R. Section 1.415 (1995).

2TIA is the principal industry association representing fixed point-to-point microwave
radio manufacturers. TIA members serve, among others, companies, including telephone
carriers, utilities, railroads, state and local governments, and cellular carriers, licensed by the
Commission to use private and common carrier bands for provision of important and essential
telecommunications services. TIA has completed its "Telecommunications Systems Bulletin
No. IO-F, Interference Criteria for Microwave Systems" ("Bulletin IO-F"), which prescribes
standards for implementing the new channel plan for the bands above 3 GHz and for establishing
criteria regarding 2 GHz band PCS-to-microwave interference protection.

3NPRM at para. 2.



respective relocation cost-sharing requirements. To the extent necessary, TIA is ready to work

with PCS and FS licensees and with the Commission in developing industry standards needed to

implement the cost-sharing rules adopted herein.

TIA generally supports adoption of the Commission's cost-sharing proposals. It also

welcomes the Commission's endorsement of Bulletin 10-F4as the default standard for

calculating PCS-to-microwave interference. As detailed below, to ensure that the final rules

adopted herein meet the Commission's goals and serve the public interest, TIA recommends

that:

• The rules should make it clear that Bulletin 10-( ) is the only standard to determine
interference for PCS-to-microwave operations.

• Adjacent channel interference from PCS licensees, which the Commission's rules protect
FS licensees against, also must be a relevant factor in determining relocation
requirements.

• PCS licensees and FS licensees must rely upon the reference to compute interference
calculation model ofBulletin 10-() coordination distances.

• The Commission should relax its requirements for granting FS licensees Special
Temporary Authority ("STA") during the relocation process.

• Operating cost must be made a factor in determining what constitutes comparable
facilities.

4Bulletin lO-F is undergoing update as part ofTIA's ongoing standards process. Bulletin
10-G is in draft. Once rules are adopted in this proceeding, the Bulletin should be referenced as
"Bulletin 10-( )" since it is constantly being updated.
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TIA BULLETIN 10-F (AND ITS SUBSEQUENT VERSIONS)
MUST BE ADOPTED AS THE STANDARD FOR DETERMINING

INTERFERENCE FOR PCS-TO-MICROWAVE OPERATIONS

The Commission tentatively concluded that TIA Bulletin 10-F is the standard

used to determine PCS-to-microwave interference.s It also notes that PClA's proposed

consensus plan includes the use of the criteria set forth in Bulletin 10-F and that the

proposed use of Bulletin 1O-F to determine potential interference enjoys widespread

support. 6

However, the Commission questions the availability of different propagation

models for PCS-to-microwave interference determination and for reimbursement

purposes. It also seeks comments on whether there is a more appropriate industry-

accepted standard for determining such interference. 7

TIA respectfully submits that, with respect to PCS-to-microwave interference,

there is only one standard: Bulletin 10-F (and its subsequent versions). In Bulletin

10-F, only one propagation model is set forth, which is a smoothed merging of the

HATA model for close-end interferences with the NBS Tech Note 101 study on over-

the-horizon losses. Such a model was selected after years of discussion and is widely

accepted. It is conservative enough to cover all interference scenarios.

However, the Bulletin 10-F PCS-to-microwave interference model should be

considered as the one recognized reference propagation model, in contrast to an

5NPRM at para. 52.

6NPRM at para. 51.

7NPRM at para. 52.
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absolute and totally rigid rule. Indeed, Bulletin 10-F allows some flexibility in the choices

of technical parameters to address particular situations. In those cases, alternative

propagation models can even be used, as long as their use is supported by solid

technical considerations. Such justification is especially required in cases where the

computed propagation losses are more than those that would have been calculated with

the reference HATAlNBS Tech Note 101 model. Particular cases requiring more

flexibility in the choice of parameters and models include situations of substantial

blockage, such as those created by mountain ranges or paths crossing an entire

downtown area.

Given the flexibility to use alternative propagation models under limited

conditions permitted in Bulletin 10-F, licensee flexibility would not be compromised.

Accordingly, TIA strongly urges the Commission to adopt its tentative conclusion and

rely on Bulletin 10-F (or as it may be revised, as the Commission noted in footnote 85 of

the NPRM) for PCS-to-microwave interference protection.

ADJACENT CHANNEL INTERFERENCE MUST BE EVALUATED

Adjacent channel interference is an essential element in determining whether or not

relocation is necessary. In the NPRM, the Commission proposes using Bulletin IO-F as an

"appropriate standard for determining interference for purposes of the cost-sharing plan."g

However, the Commission would impose artificial constraints on the use of Bulletin IO-F.

Adjacent channel interference would not be considered for purposes of cost-sharing because the

~PRM at para. 52.
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Commission claims administration of the plan would be simplified and the number of situations

triggering reimbursement would be reduced.9

TIA is concerned with the Commission's proposal to exclude adjacent channel

interference from the cost-sharing calculus. Entire FS networks could be disabled by adjacent

channel interference. As has been observed in numerous industry and government meetings,

many existing analog and wide band digital receivers (both civilian and U.S. Government) will

have significant sensitivity to adjacent PCS signals five to ten MHz away from the receiver's

center frequency. Licensees of PCS systems easily can decrease existing system fade margin

several tens ofdB, potentially rendering the systems unusable. Adjacent channel interference is

a well understood problem. General methods for dealing with this are detailed in Bulletin lO-F

and will continue to be detailed in subsequent versions. In Bulletin IO-F and in the draft Bulletin

IO-G, criteria are prescribed for predicting and minimizing such interference (see Attachment

1).

In Section 94.63 of the Commission's rules, FS licensees are protected against all

interference from PCS licensees, including adjacent channel interference. 1O By excluding

adjacent channel interference from the cost-sharing criteria, the Commission would erode the

necessary protection to FS licensees that the rules already provide. Thus, any administrative

advantages that could be realized by ignoring adjacent channel interference could be outweighed

by the clearly negative impact of having adjacent channel interference cases perceived as being

treated differently from co-channel interference ones. Let it be reaffirmed that adjacent channel

'NPRM at para. 53.

1°47 C.F.R. Section 94.63 (1995).
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interference problems are no less serious than co-channel ones.

LICENSEES MUST HAVE FLEXIBILITY TO SELECT
APPROPRIATE BULLETIN 10-() INTERFERENCE CRITERIA

The Commission also proposes using only "minimum coordination distance equations" in

Bulletin lO-F to calculate the zone from the PCS base stations where cost-sharing obligations

would be imposed. II It recommends that the "more complex and variable computations of

potential interference" in Bulletin lO-F should not be used so that administration costs and

disputes would be minimized. 12 Let it be repeated here that Bulletin 1O-F has only one

recommended propagation model. Use of any other model would be a non-typical case.

STAs READILY SHOULD BE AVAILABLE
DURING THE RELOCATION PROCESS

Based on recent experiences of its members, TIA believes that temporary

relocation of all or part of 2 GHz microwave systems frequently would be desirable or

necessary while the parties are negotiating permanent relocation or reaccommodation

plans. For example, while a pes licensee may agree to pay all or part of a complete

and eventually permanent system relocation, oftentimes it would be necessary to

relocate 2 or 3 critical hops immediately. Grant of STAs should be readily available to

accommodate such immediate and possibly temporary relocations.

Similarly, where an analog loop system would be changed to digital, partial

relocation would be possible only with analog equipment because an analog loop

system simply cannot be partially converted to digital. In such a situation, a critical hop

IINPRM at para. 52.

12NPRM at para. 52.
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would have to be replaced by temporary analog microwave equipment in the new

frequency band while discussions continue for more complete and more complex

reaccommodation at a later date. In this situation, STAs also would be necessary and

would facilitate the process.

Relocation of the 2 GHz incumbents presents extraordinary circumstances where

delay in commencing new operations would seriously prejudice the public interest. TIA

respectfully suggests that the Commission adopt a policy for granting STAs in the

relocation process without the kind of showings now required by the Commission's

rules. Specifically, STAs for up to 180 days must be granted without giving public notice

to such requests.

THE PROPOSAL TO REQUIRE REPLACEMENT OF ANALOG SYSTEMS
WITH THE "LOWEST-COST" DIGITAL SYSTEMS SHOULD BE CLARIFIED

The Commission seeks comments on how to account for technological

disparities between old and new microwave equipment. It proposes that, in situations

where equivalent analog equipment is not available, "comparable facilities" would be

defined as the "lowest-cost" digital system that satisfies the technical requirements of

the proposed guidelines and is readily available. 13 The Commission also proposes to

define "comparable" facilities as those providing comparable communications

throughput, system reliability, and operating costs, apparently, regardless of the

technologyemployed. 14

A conflict may exist between the search for the lowest cost replacement digital

13NPRM at para. 77.

14NPRM at para. 73.
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system and the requirement to meet certain operating cost objectives. Low cost digital

radios tend, over time, to involve higher operating costs than the higher priced ones.

This cost difference becomes significant in the long run. Operating costs must be

based upon the entire life of the system.

The Commission, in formulating criteria for determining what constitutes

"comparable" facilities, should be mindful that use of analog equipment, or even

relatively inexpensive digital equipment, would increase operating expenses for the FS

licensee. This trade-off must be made part of the reimbursement process.

TIA recommends that the Commission should:

• Establish a specific period oftime, i.e., 10 years, to evaluate annual operating
costs for a proposed replacement system.

• Clarify that the lowest cost digital system proposal in Paragraph 77 does not
conflict with the Commission's established policy, described in Paragraph 42, that
"microwave incumbents must receive comparable facilities, regardless of their
costs."

TIA SUPPORTS ADOPTION OF SPECIFIC
RELOCATION COST-SHARING PROPOSALS

Implementing a fair cost-sharing plan is critical to ensuring expedited introduction of

PCS. In the NPRM, the Commission balances the interests ofPCS and FS licensees in

developing its proposed plan. TIA generally supports these proposals. In particular, the

Commission must adopt:

• The proposed restrictions on granting new primary status FS licenses. 15

• The proposed cap on eligible relocation costS.16

15NPRM at para. 4.

16NPRM at para. 42.
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• The proposed criteria for "public safety" status. I?

• The one-year trial period for a relocated FS licensee to test its new facilities. 18

• The IO-year sunset on the cost-relocation program. 19

CONCLUSION

The cost-sharing rules proposed in the NPRM are in the public interest and

generally must be adopted. Most importantly, the Commission correctly designates

Bulletin 10-F (and must designate Bulletin 10-( ) in the rules) as the appropriate PCs-to-

microwave interference standard. It is the only industry-recognized method of dealing

factually with interference into FS systems.

Respectfully submitted

FIXED POINT-TO-POINT COMMUNICATIONS
SECTION, NETWORK EQUIPMENT DIVISION
OF THE TELECOMMUNICATIONS
INDUSTRY ASSOCIATION

EORGE M. KIZE ,CHAIRMAN
DENIS COUILLARD, VICE CHAIRMAN

ERIC SCHIMMEL, VICE PR
2500 Wilson Blvd. Suite 300
Arlington, Virginia 22201
(703) 907-7700

I?NPRM at para. 80.

18NPRM at para. 84.

I~PRM at para. 39.

9



Date: November 30, 1995
cej/gp/gp#4/TIA2.PLEADING

OF COUNSEL:

,;?~J. .~J ;f#::
RosERULLER r I

Gardere & Wynne, L.L.P.
1601 Elm Street, Suite 3000
Dallas, Texas 75201
(214) 999-4219

~p~!~
G~RUTSAS I I
Fletcher, Heald & Hildreth
1300 North 17th Street
11th Floor
Rosslyn, Virginia 22209
(703) 812-0400

10



ATTACHMENT 1



J1AT8JJ 1O-Gm__n __ft) ~ =SC~di~·o~n1

2.5 Interferqce Criteria

Only dilCllW~l aepaoitios~ c:ansidcrecl, appropriate to tho specific b-' in the Annex A CII
obi_Wi c:umlI. Both crnpballiMd and JIOft-em.pheeized victim rceaiver~ were COIIIicbed fOr dJc._bagFM-JIDM S)'Itr:m IIweIl.Ihe~."...Since the diffenacc btJ..eeo an .ui=GId DGD-

~ad blttlbldd in an int«feriDg trmamitter was~ noIIilible. 110 diItinction his been made.

In co-channol CIIe5 involviDa PM·Video or PM-FDM victim reoci'Ycn lad iDtaferina siaDaIs. the
• Ed en. qtio..CD tho.........111) fhIqucaoy dift'tnntiaJ Ihat ClUJ =dIt berMlcn rbc b'IIIImitter cmiUing
the iatedetiDi siaulllld the tnnInlitar' cnUttiDg tho desired sipa1. k1 unlildy muilDUm di&aIdal occurs
wbeD oac &rIIIImiUwhis drifted to its IIIIIXimum tolerance limit motIC dircctioa. and the secoad~ to
its maxia:can toInace ia the otbc:r diftlcIiaa. S_FCC .stability~ diffa' by beads. the values UIed
ill the CIJnla ..90priate te tbc 1J)ClCi6e bend. It is~ that ill .. syatanI a aoe to +40 11C IPDbicnt
gmptiqgel'ltabJliW it bIUIr IbID &he -20°C to +SoGe mwxiDQJIII (type 1CCIfJIeld) stability Vlha. Tbos.

. ClI!"I1Itions..1oythe opentiGaAIlCIbitity for ptICtical intcrtt:rcnco analysis. Canlidlntians~ iftc:J.udDd to
deal'with armcU'lcbcnd systIInI btvillS tolerances that exceed eutreJlt~.

In ao-cbaW c-. involviDg cHaitaJ iDtctfcrina tipals. the CII ntio depalds CJIJ the tbormal noi.sD-lib
spectra. characteristic of the diaitlilipal, not the RF hqucocy stabilities ofeither tho digiw or FM·FDM
sianaJa. '

'The f'oIlowing kind. ofeo-lDd adjacent-channell~ lIl'C ClOftIidmd:

.. SidGb8d ondap
b. IDteroItria' boat
c. Diaitl1 SpecInIID Overlap
d. TIuahoId dcsradatiOll

lntll'Cln'ier bolt iatcrftftace is usually COlStrOUina fbt tM c:o-c:lannel~ 'Whore tbCl tated'crinc aipal
is PM-Vftb)or FM..Fr>M Ibdone olthe~ irl'IolYed i& of low stability OIUliins the bat tode to ran iato
I ...p Kpay-Ioad" chenncl. (above tile 12, 60, 300 Idh scnicc cbumeI spectrum, far qmple_ depclndiDs
upon the multiplexing III'nl1pIDeQt ofthe victim receiver); othanrisc. co..ehlnael sidcbad beat inb:rt'enD:c is
usually ccaeroIJiDa. Carric:r bell intafereace is, dleIaforo, not applicable to edjant or saiHdjlCeDt cues.
~ ...ieobIl'Id interfiIcaaee or d:llIllIbald dqradatioD wiD be COIIl.ruIling in tbc Idj..- and lCIDi..adjlCCftt QICS.

DiaiWl i1**f'eriDa Ii8aaIa CIIU8Cl tbamal-. intr:rlI:rence which i4creue. idle noise and do""- 'Vi"iim l1lCCiwI"
thresholds.

The lllowllble per mcposurc bMebend inlerfCl'CDCCl levels are lIS follows:

(1) Co-cbannel intetaarier beat interference leveL, shaJJ not exceed 50 pWpO.

(2) Co-chImJcl. acmi-«ljlCalt channcl. nnd adjacent channel sideband ovcrIlP intel"telcncc lel'els sbl11

2 • 7 ,
I



TIA TSB lo.G (Draft)

notexr.eod the l'InFof5 to 250 pWpO, dependcat 00 system JengtbJ as dctcnnincd by reference to
AmleKA.

SidcbIDd overlap intedaeace levels 110 summed on tandem paths to derive the I}'SIem toW. Intereanier bgat

inIerferonco is DOl:~ aft"ccting only one massage dmDDc.I at my time or tanmg below t:be meBIgc
bucbuld "payIOld" lpoetnmI.

lMetfiabQC&aiImU IO'C IIOI1U1ly cxpteaed as It CII rado in dB. where "'C" is tbc UI1tIded pawa' ottbc
cbired sipalllld T it die pt'J¥Va' of tho intcrfcriDa siJDll. at the RF input to the victim receiver. In some
inManceS, IUClb IS threIhokl dcpdation discullCd in Section 2.5.4 Uld A1tncx A. it is appropriate to express
iutca~eucc _ a maximum tolcnble interfering .ignallevel in dBm.

Consider.ble IItcution Iwl been ~0lCd tQ the~ of recommcodatiODB far total noise
aUowable b to interfereace in a complete system. Various methods ofc:xpRIIIIioD were MUted. _ as a
maximum number of oxpDIUfeS per system and amaximum IlUIftber ofex:po.surcs per receiver. While eenain
Il)Ipotbetica1 total.,..ooiae"Vlluca~ II8WDCd in dcvelopiDa the~ analysis. it is impl'1lCtica1
to psamdptr • diIc:nIcvalue for fDtI1 syllerll neise due to multiple per-bop iIlterftllflCO.ipaI. in RaJ ll)l!ltems.

Sudl r1llClinp are baled OIl tho imptIctical situltions that would result in a nearly impassible hou""ing talk
Cor com:pJax new ladexildds syalcms. Tho lOtal intctfercncx: environment will be molt diftic:ult to CDIUI'C. Bach
..system is designed to itlllpCCi6c IrIDIDIission aileria dGpcnding (Xl Ipplieabon peculiarities.

.-

Dependiq OD~ of records lnd onaolns 0QJineeting suppor-.. ono canr~ cxiItiIII
huafaeaaac:~ lIOUn:IIaa-lIOmCjudgment for new CCft1ributors. Jut.c:rferiDB JM prcdictioal are aot
a prccito science duo lII8iDIy eo wide variabilitios in 1r1~ sidelobc pIIttanI (wout 0IIle CXlUPlina is always
_11I01 but mdy occun in the fie1d).1Dd tesPIts must be treated aeccxdiD&IY. VaIbcs of rolerablc iDtcrferiqg
mplll included ~ thit~ hi,", 'been dovcIopcd with the: dUfjeuldcz of bausdalepiDe a total system
eD~ in mind. Under nonnaI ~tanea, extcns.ive I"OCOIdI for total ioIcd'c:rc:na: expoueII arc
UIDlOCaIIty providing dIIt mel indiWJu.J aitcrion for efICh CJq)OIUte Jet forth in dUJ Bulletin In! foUcJMld. In
tho~ world., the number ofpotentia) exposures will not imrcase excessively. Ou DClCd only to evahlatc
each new~ 0(eJqJtJSUre ICClMfihglo t1» criteria of this Bulletin. Only in w:ty 1D1USual cireumstalDll docs .
dH: $ySU:m dGaigncr ncc:d an~1 a.uessment of interfcrenee noise 1tom III sources.

2.5.2,1,1 NoiIQ Perfbnnpoo QlUdiDl SUJJUI)lRY

~DOled previausIy~ isatedi=.r::e do an{OM"'. em Call 1m0llC offaur CNOI. Radio~ must
be eafliDceted in such • way that noile iDfroduccd by pot.cn.u.lJy interfering trlDSJDittcrs is within incIuIt!y
.tabli$hed objcx;tives. '1"hI= followins four cases must be coosidnd; .

latarIIlI.liDIephano. pi...., Md otIIlIt miDrowI.ve~ wid! ...... ,.fh JeAaths.....400 kin Ind ICIII1dima
even~ Iun Cob~""'lada"""h&\'l: lIIIIRlllritlClll per-hop noiII!J andpor~ inrcrftteMc critllril
-. COInPiftd 110 choner lIyIIb:ml (1OIl\C1Unes chlll1llllcltml u ".hott t.vlj ,~hcn:Ibo Rim oCthe tlndc:m palh IclqtM i~ ...
tllaQ 400 knllad not pal1 of.... oxMtina or p1anlJod IItJ1:t 1)'I1cm.

2 - 8 •



11A TSB lO-Ga!rat) SectiQlll
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Methods: Srx:tion A.3
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Objoctiva: Section 2.S.2
.Se«ioaA~

ClIculation
Metbocb: SClQCionA-14

C.. 3: Spc:ctrum Owrlap fmm Adjacent Digibll Radio Systeml
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CI1c:uJation
Methods: Section A-5

Sectioa A-6
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Section A-15.3
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MotbodlI: Sa:Qon 2.5.4

section 4.2.3
8ectiaa4.4
SrdionA-7
Section A-9
ScetioD A-13 .
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fided RP cmier lOYd dIIIlpRXluccl a flat SIN orjo dB in the wont voice cIwmol. ForPM-Video 1yItc:mI. this
tbrcIbold is cIDfInDd as that R.F cmier lcvd dJat produces a37 dB peak-to-peak lumiDmoo Iipl to RMS noise
ratio wit1t SA~ fa Ul FM.~ the post detectioa SIl OJ SIN (in.DICSSIF channel or tcroIS the
videoP'''''' i. pc:dwps 10-20 dB ..... thm the itaput CII or CIN in the RPM bu1dwiddJ. As .1DDlp1c,
the SIJ (ot SIN) in the top (2.S4O kIk) 3.1 kHz VF chuJoe1 in &600 chaMel !ink deviated :t140 1cH~ lMS (:taoo
kHz peIIk) with a 10 MHz IF bandwidth is

~(~) • ;(~) + 10108(7)' + 10 loa ( ::M') ..~ .
~ C( C) + 10JOS( 0.2 )2 .,. 10JOg( 10,0(0) + 4.0 (2.SA-I)

/ N 2.S4 2)(3.1

=< 7(;) + 14.0. t!B (sigml /0 flat nolle or Interference 1'Qtlo)
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(2.5.4-2)

'fbc aboft: fomwII5 aaurnc the desired signal "C" is 20 to 30 dB .bove the rrcciver fi'ont end noise and "C" is
10 rD 20 dB Jlfpru.a cT'.'

For~V"_~ (J- 4.2 MHz. Ar=l~ MHzJ*k),'" other non-multiplexed" non-siausoidal bmadblnd
sisnaJs like RdIr witb • 15 MHz IF bandwidth (•• aLro A.- C).

~L~) · ~ (;) · 10 laa( 3[~.) • 10q(~) ·(e.r- • Wela/JIi....)

p-p
+-

RMS

· t(;) · 10\ag( 3[4~1') •10q(*) · 9~ •6.1

Bw - VP~ batcbmd. kHz
S. • IF baDdwidth, MHz or kHz
At - po.per-ebumel deft.riot\, kHz

,. peU video dcoIiation, MHz
f - VF chInDIl bqwncy) kHz

.. video~MHz

I • ia-MDd iDt.cdctisocc lovel. dBm
N - ia-bInd tbcrma1 me level. dBm

- -114 + 10 log( Btr) +NF
NY ~ noise figure, dB

Sinliler camputICioaI dcriw tbc SIl(SIN) rex links with odJcr parllDOlxn (b1Ddwidth, dcviltioas, .re.). The
Annmt.es A (FM-li'DM) IIld C (FM-Vidoo) curYOS derive: CII c:riI.eria to I'DClCt the SIl objectives for the Q)- ud
.p:a.t~ccerdiD.ItiaIl ofvictim Ibd intetfcring FM system! with beth .timiItr IIJd CSisIimil..bueblDd
IIId PM modulltion cluncteristica.

The foUowiaa....... r-..y beu.s toestablilh the nwcinwm iDrsftrina sian" level for ua10I recotver
thrClho.ld desndation in FM-FDM IUd FM~Vl~ links. Short, non-fadin&, .... other hope with biah receive:
sip! JeveIt wiD eax:pt hiJh=r inbafecalDa kIvOJa and ccatinuc to m=t pcrformaDce (unfaded noile, fldc margin,
snd outaF> objectives.

lmu, • R, + Frr. + S,(fs) - 10 ,

r-. '" maxi:nucn imctfcriDs sipallcvcl. d8In
R. - receiver threshold, dBrn

2 - II
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F. - the diffeleaacc betvv=1 theoperIlting (ado Dlll'aUJ IDd that required to net the
oqtIp objcct1\'C, dB

S. • afrcctive seIoctivily of the victim receiver to the interfering .ignal., dB
(0 .. iaterferinl signal &cqucncy at which S. is drAined

EfItlc:tive lIleotivity (an dB) is npplicd by tM equipment~ Add is m.Wy a1\mction orebe
IFm.bllldwiddJ(l). III~. t1m:IhoId cxteas10n IF fUterinB Ie1ecdvity in lOme FM-FDM receivers CIIl

have • IIUbItIIIIti8I poIitive eftbct 011 .....jacent ad Idjacent daanncJ intorfonmc:e. However, thrcIhoId
~ (amoww) IF Iiltrn could ~ctellC SCl2Sitivity to co-obalmel mterfennx: by lowering the thttshold or
the victim .RICCIivar.

The primuy iatafiutw consideration for digital victim $YIt=Is is dnIbold cIapdatiGn bausc
pe:rfamawis.sipiftrBtly II&ctrd wbtD die dcsind lignallovel is more IhIn Ibout '10 dB above ita autqe
(1()4 DBR) tbraIboIcl. The int.cr.&a'eacc of!ecU Me primarily rdltai to the roml power of the aaIoa Of diJital
_Dawce &IlfDa iato tbD diaitIl mceiVtll"I noise \baud......,~ fIIbcr t.bIn to ill~ shIpo or
"'ocIuIIIiaa t;ype. Mmtdiaital..- employ data stream~ at eIdl hap to prevetl.t aD lCCUmul.tioa
oC....dillww IDd speatrumdbIDticIl (ctiIperIWa) effiltts. For this rouon. it i. pouibJc to considor thecffeofa
ofiaCae-e IOJ)II'ItCly b atd1 digital bop rcgard1eJI ofwhcrhcr ic is pllt of.loag-bauJ or sbort-hiullYlf,em.

PreYiow: veniaDs of this Bulledn addnIsied coontiDatiOJl cd)' in the Private OpcntionaJ-Fixed
Microwave Sorvicc baDdJ. M of Deeember 1993. FCC EI'D«Jt;.t 92·9 ~1DftCIiad all of the fixed
microwm: baDds lid opaIMld tlMlID to i)othprivate lUld eommou carrier UIGrS. Prier to this ICtiQq, .1ightIy
difInmt imD&la@adouJaticm¥Jae UlCdfor c:ocxdillltim in the cammoncanier _ privlte~ bmds.
Incxdcr10 lCCQIDuvxfate1hae........ tbis ver1ioa orrheBuIIeIiDpoYidelanlpplOeCb which mediaIa beLwecn
the prwioas~. 'I'biI hIrmonimd appoach end its rclatim to tbc previous mcIbodI ii described in thil
scctiorl. Since.vaiIab1c iot'onnatioa em uiacing IJy3b1D1 ill10t sutlieilDt to aUow any or tbcsc: method! to be
applied tD aU the IituatioI1s that em arise in practico. a let ofdefault c:alculatbui is provided in .Annex B.

Mora IICCIttItc~ ofiatll'ferClh:lC cffc:cIs CID be made when appropriate informaIjoa it obtlinccl
&em the ccpipmc:nt rD8II1Ifacturen. A CtiSOUlllrion ofthe possible form of this information aad its appUcadon is
- aM:n in A..DrIcx B. UJItiJ the farm and application ofthis information is agreed to by the ...ClOIIJDJUDity and
the infonaation il avliJablc, abe mctbod described below should be used where posSible; otherwise one orme
def4ult~ in Anaex B CtJ1 be used.

Tho eftCct ofintaftl~on I victim digital RlCeM:r is detmniaed 1itm thetbrcIho1d-ro-~
(Til) t'IIiowbidlP«Mcb tbc IDeIIlS oflpICi.lYiDI the IeDlitiYity of a vietiJn rccoivar to ID int.afIlrer~ Tho ItItic
(nca-fadina) tbraIbold (T) ofa diaitaI ra:civer i& defined. tor purpoIC gf~ (TlI)·aalauIltiaIuI. u IbIt
maauaJly tadacl (with 1lII:nUatmI) I1IIleivc~ level that produces a Bit Error Rate (BBR) or l~. Til is
dafincd.. that ndio ofd.ircd (10" BElt) to undesind (inlA:dc:riDs) Ii..... lev. Chat-cleJnd_ Ibis tbrubold by
1dB. Tbc 1ct3 dynamic (outIW=) thrabold is sir!tilllrly degraded 1dB by this IetJel of int«tarene:c.

The IClvlmtiges of Til ate that d1C diffenmccs in threshold" due EO bit ralt, modulation technique
(traastniuiOD efficiency), codiDc pin and noise flaum, arc all taken into account. that the absolute level or
allowable interftrcnce CIII bo easily detctrniDcd by 5ublraetin.c the Tit rEiD &om the 10" ItIItic tldIhoid ofa
particular digital receiver. and that this measurement c;an be verified in acrvic:c without dilmptin& traffic.
However, in any e«uu situation, the value of Til depends primarily on the victim m:c:illCt"s total
(RFJIFJbaseband) leleett\'ity (baulwidtb), the intcffering signal's RP~ blDdwidth. and the acpualian
bcMecn their center frcqucIwies.
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The lXleauremcDt ofTII (or II dizjtaJ radio is ecoomplisbcd by fldinH tba regeiver to the Poiat. where a
l~BER is pacat.CIl tbc link. 1be AignallM is then increIsed 1dB aad inter£wuue injCCftJCl until. BB of
l~ is apiJucbieYOd ott the link. The ratio oftbc miEiIl (104 BER) J'09'I=' l.wel oftbe desired reccil'ed"pI
to the interference power, .. 1DOIIIUnJd. is the Til ntio. Note that this YI1uc mil)' vII)' for di.mnnt interfann.
nspclCiIlly ittbc _~dl1llliaDll is Dft&t fiom lIXVorbas aspectrum wider than tho vialm l'eCCivcr's bIhdwidth.

In priocipJc. one would Deed to IcDDw the Til • a Amotioa of &equeDC)'~ for .II poaiblc
-ia."-'''INa-. into adiJiral~. Bxamples orsuch. Til curve, which sball be _pared u TI..CQ to daotc
its clllperwan GIl me IpflClificeqw~ IDd the frequency scparatioa. iJ &hown in Fipre B·3. While it \1VOUld
bedcIirabIi= to require amI"'.f'ac:nnr to provide specific T/I e:utftS far ell possible iDtcrt'erets ..separations
iota each type otviodm m:eM:r, such requinmr.at is clearly imprlCticd.

A lJpeoifia Til cwve..~ &om mceanmcnt. .bould a1w&Iys be UIOd Cor oocrdiDation wiIb a
tpOCifie im.erf'cnr if it is availlblc. Ifone is not available. the procccfum dcsc;n'bed in Aula B lthouki be~

. to" d8¥eJop the lpecifiC Til cunre.

Tbr; acceptable value orint.edercncc in aCXJOntiDation process, t-.. dBm. is then given by

wirh

MEA ~ Grwer of {~OIog(BW"lBWl)

(2.S.5-1)

(2.5.5·2)

where
T. ::;: It&tic tbreIbolcl power for 10" BER.,dBm

n., = IpeCiftc Til curve. dB
r. - tcpIrIIioaof~ and receiverocnter frequencies

MEA - multiple axpa&In ..~.dB
BWv .. RP ch-.:1 baDdwidth otvictim receiver, Mal:
aWl -. RF chDlel baadwidthofinterferer. MHz

MBA. the trlultiple CL'p(l8DIe aUowiDQc. is intcmded to ICCOUDt for the bi&h usaFdensity in Ibcf~
CQM1lWIl-ncr bands aDd for the multiple ......tjaccnt cluamel~ ill the JDixcd..buchvidth ttoquency
pi.. in thclIe aad otb« bIads that were acIoptCld in Dccanaber 1993 by FCCErDtJdr.It 92-9. There ia,encnJ
agtemncat dud;. SdB MBA is to be used. HowIver, ftD1bcr stUdy u to the upper..ofMBA it needed liDee
MEA Ie\teIsam greateru.. S dB IDJI)' be appopt iatc in conptcd arcu duo to I higher ptObIbUily ofmultiple
e:xpGSUl'eS.

The prtlCCding resd1ta can also be exprcsaal in terms of the reo of the nominal canicr power to the
interference power, whidl is ulu.lly rclcrrcd to Ui the CIl. The CIJ, dB. due to • smIle specific~
scparaled in &equency by fu ~UJd be giwn by
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ell :: C - T + Tls •

TIIa TSB to.G (Dram

(2.5.Sa3)

when TfM. is &he ltItio ThemW. Fade MIrKin to 10" BEl. in dB.

It is worth DOtiq fbr raCcreDce that in the CODIIDOII ouricsr bIDda prior to 1994, frequency c.oordination
WII baled on mc:crina CII objeeCivc:a. which in the pre&eDt c.minology would be writrJed ..

(CIl)obj = TFM, + 11. + MEA (2.S.J-4)

The dafIuIt static thamI1 fide IIIIfIiDs indB lit 10" DBR upoIl whidl thGeJo high CII objectives we:rc based were
the foUowiaa: 35 (2 GHz). 40 (6 and 1BGH2:), 4.s (II 8!1d 13 GHz).

W DiaitaI nUCI'OWIJe fade ""'lriP' .

The ccnnpotite fade IJUIf8iD (CFM) ofa diCitaI microwa1le link. detcribcd ill Scdioa 4.2..3. is a IDCR

COInplex panmetet cbaD the thermal fade rnqin for aoalos radio Iinicl. \JIIUkl: aJos 1inb aft'ected by
_ilaoace duriDa noa--6dina periods. inte.t&:leDClC IDd lpectraldiI~.....1R amatibo IIDd "cceptablc
put ofthe digital radio 41Oalposite fade margin caJeulaticm used in DWap (path rc1i.bilit.y) calcu1Jtioal.

CFM is CD ofebe pat.... dCCCI8Il!'Y to~ tile~ 0QtqcOIl' aiYCd hop. When the CII
aldoceiw "'not met.~ decrIdos the CFM which ina•• link outqe. Howcwer.~IcwcII
eWIl ).10 dB orm«e IbcM the 1dB threshold dcaradation ob,jcdive Ire usually ICCeptlblc em sbortc:r or other
OCID-:fading cfi&itaI patN .ince pcrf'onnance is not IdvecseJy 11fcctcd.

Section 4.2 or this Bulletin. "Performance u • Coordination Criterion· in VIOtim Microwl~ Liab".
provides OII8IQS1"b1edeIip~ tbIlcauld be used to ddelmilledBehips' inlafOle*JC levels intodilitll
microwave receiwn on short 8Dd other low fade activityhopl and irtto VCIf)' short-baul routes.

2.6 Potential for Weather Radar operating in .the 2700-2900 MHz add 5350-5'50
l\QIz blndl ausihl Interference to Digital Microwave Systems in the 3700-4200
MHz and S92S..641S MHz Bands

~ Backgroond

1'blsN.am.J Tcblammunicalions IIIld Intbnnadon AdrrdnfW'lliQD (NTIA) is rcspoasibJe for manaainl
tbe FedcnI Oovemmonr. WIC or the radio &cqueac:y spccaum. Bc:c:ause of reports or rodat intedcrencc iDro
cormuon carrier diJitaI microwave syltmns.NTIA initiltcd • study to investigafo this iafatermcc. The sbldy
cancludcd with h -IIIRoCNTlAR,pon90-260 entitlr.d '4GrcMtd~Bucd Weather Radar Compatibility with
Digital~&lay Microwave Systems.·J The ana/yliB. iIlterferenec clfects. aDd mitigation options oontaincd
herein arc from that report.

..
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